Down's syndrome Q91
Edwards' syndrome and Patau's syndrome Section 2. Description of data items used for defining covariates and outcomes Covariates: a) Z-scores were derived from UK growth standards using infant sex, gestational age at birth, and birth weight (Cole TJ et al. Ann Hum Biol. 2011) For infants born below 23 gestational weeks there is no national standard; these infants were matched separately using sex, exposure to antenatal steroids and birth weight, as described in the Methods section in the main text. b) Multiplicity was determined as singleton or any order of multiples using the variable "Number of Fetuses". c) Maternal smoking was determined using the variable "Mother current smoker at booking". d) Mode of delivery was determined using the variable "Mode of delivery", caesarean section denoting elective or emergency caesarean section, and vaginal delivery denoting spontaneous or instrumentally assisted vaginal delivery. e) Exposure to antenatal steroids was determined using the variables "Steroids given during pregnancy to mature fetal lungs" and "Antenatal steroid course completion status". If either of these variables indicated that any antenatal steroids were administered during pregnancy, the infant was coded as "exposed to any antenatal steroids", and as "not exposed to antenatal steroids" only if both variables indicated so. If there were no entries in either variable, the infant was coded as "unknown" regarding exposure to antenatal steroids. From these variables it is not possible to determine the exact timing of antenatal steroid administration before delivery, i.e. a mother recorded as given a complete course of antenatal steroids could have received the second dose at any time point before delivery. f) Network where the delivery hospital was situated was determined using the variable "Site/organization code of actual place of delivery". The hospital codes and network codes are maintained by the NNRD staff, and not delivered to the researchers for data protection reasons. g) The covariate "surfactant administered in the delivery room" was determined only by the variable "Surfactant given (during resuscitation)" and did not include any surfactant administered after admission to the neonatal intensive care unit.
Outcomes: a) Death before discharge from neonatal care was determined using two variables; "Destination on discharge from neonatal critical care" and "Transferred for further care type". If the infant was discharged "Home", to "Ward (in the same organization)", or to "Foster/social care", the infant was coded as "survived to discharge from neonatal care". Infants who were recorded as transferred for surgical or cardiac care within 48 hours of age were excluded from the study. If the last known discharge destination was other than "Home", "Ward", "Foster/Social care" or "Died", survival to discharge was coded as "unknown". b) Severe brain injury was defined as any recording of grade 3 or 4 intraventricular haemorrhage, porencephalic cyst, posthaemorrhagic hydrocephalus or cystic periventricular leucomalacia. These were identified using the episodic variables for cranial ultrasound findings, and additionally identified through searching for ICD-10 codes P91.2 (PVL) and P52.2 (grade 3 IVH), P52.3 (grade 4 IVH) recorded at any time before or upon discharge from neonatal critical care. c) Survival without severe brain injury was determined by the absence of severe brain injury and infant surviving to discharge from neonatal care, as defined above.
Section 3. Description of the matching process
The subject of this study is a set of interventions in the care paths of babies born extremely preterm in their first two postnatal days. The interventions are:
1. Upward transfer from a non-tertiary to a tertiary unit within 48 hours from birth; 2. Non-tertiary care, birth in a hospital with non-tertiary unit and no transfer within 48 hours from birth; 3. Horizontal transfer from one tertiary unit to another within 48 hours from birth.
From a clinical point of view, these interventions are a priori second-rate to the recommended treatment, the control, which is birth in a tertiary unit and no transfer from it. The assignment to these three intervention groups is outside our control, and combines clinical and logistic considerations and is compounded by formal or informal arrangements and procedures of the units. The groups upward transfer, non-tertiary care, and control are compared in a single analysis.
For each baby we have an outcome, such as survival status. Babies with missing outcomes are excluded from the study. An extensive set of background variables is recorded. For variables with many missing entries a default value is imputed. For variables with appreciable rate of missing entries a separate category indicating nonresponse is defined. Variables for which a majority of entries are missing are discarded. All the variables are extracted from the NNRD. See Table 1 in the main manuscript for their summary.
Analysis
In the analysis, we seek matches for the babies with the upward transfer path among babies with paths nontertiary care and controls, intending to form a set of triplets, with each path represented in a triplet by one baby, and no babies are included in more than one triplet. The triplets, reconstituted as three subsets of the intervention (path) groups, would then be analysed by a method that would appropriate in a linked randomised study. This analysis would compare the rates of positive outcomes for the upward transfer path vs. controls, non-tertiary care vs. controls, and upward transfer vs. non-tertiary care, using the same subset of babies with the upward transfer path. The rates would be compared by the t test. Thus, the analysis comprises the following steps:
1. logistic regression analyses to obtain fitted propensities; 2. forming matched triplets based on the propensities; 3. analysis of the outcomes for the matched triplets.
The horizontal transfer group is much smaller than the other groups, thus horizontally transferred infants were separately matched to controls in a similar way, based on propensity scores and GA (weeks), sex, and exposure to antenatal steroids. To strengthen the analysis we matched each infant from the horizontal transfer group to 5 infants form the control group.
Propensity analysis
The propensity analysis entails two logistic regression analyses, one to obtain the propensities for the upward transfer path and the other for the non-tertiary care path (or control path). Thus, each baby has three propensities, one for each path; they add up to unity, so only two of them have to be estimated. We give details of the analysis for the upward transfer path. The propensity analysis entails a logistic regression of the upward transfer path regarded as the positive outcome and the non-tertiary-and control paths as negative. The covariates are selected from the list of background variables and their interactions.
Main effects
The analysis starts with selection of a set of background variables included in the model a priori. These variables are: Intercept, Gestational age (weeks), Z score (for birth weight), Steroids (0/1), Surfactant (0/1), and Sex (M/F) [This set of variables is different from the variables used to define the background groups with inflexible matching: 5 GA groups, Steroids and Sex.] This logistic regression is fitted and is followed by fitting regressions with one other background variable added at a time. The variable with the highest absolute value of the t ratio is included, if this value exceeds 1.0. This cycle is repeated with the background variables as yet not included in the model; they are referred to as the candidate variables. The cycles are terminated when the t ratios of all the remaining candidate variables are smaller than 1.0 in absolute value, or when there are no candidate variables left. This analysis concluded with 22 covariates.
Interactions
This model of main effects is expanded by interactions. The covariates in the model are sorted according to the absolute values of their t ratios in the concluding model. This model is expanded by the interactions of the first covariate with one other covariate at a time. Two of these interactions with the highest absolute values of their t ratios are retained in the model, so long as these values exceed 2.71. If only one value exceeds 2.71, then only this one interaction is retained in the model. This procedure is then successively applied to all the other covariates, and their interactions, in the set order (more significant covariates have a precedence). This part of the analysis concludes with the addition of 36 interactions in the model.
Trimming
The set of all babies in the analysis is now reduced by discarding babies with extreme propensities (very close to zero or to unity). Two causes are pursued by this: a) extreme propensities are a cause of poor fit of the propensity model and are a distraction in the matching process; b) extreme propensities inflate the variation of the causal estimates. We follow the proposals made in Imbens and Rubin, Chapter 13. For a), the dataset is reduced to the babies in the overlap of the propensities of the two groups. For b), a formula yields the upper bound for the smallest and a lower bound of the largest propensities. It suffices to implement b), because it discards all the babies that would be discarded by a). This reduction, called trimming, reduces the dataset to 16,431 babies; their paths are Upward transfer: 2303 Non-tertiary: 2731 Control: 11397
The propensity model is now fitted to this reduced dataset, using the same process as for the original set of babies. That is, the main effects are selected first, starting with the same set of a priori important variables, following by adding variables one-by-one, and then adding interactions. The concluding propensity model contains 22 main effects and 36 interactions, the same counts as for the models obtained in the first step. The set of main effects is unchanged, but there are a few differences among the interactions.
Trimming reduces the set of babies to 13,069; all babies with fitted propensities smaller than 0.0608 or greater than 0.9392 are excluded. None of the propensities exceed 0.9392, so only the bound for small propensities is relevant. The trimmed dataset comprises 1864, 2174 and 9031 babies with the respective paths upward transfer, non-tertiary care, and controls. Similar (propensity) analysis is conducted for the non-tertiary care path as the focal intervention. It results in a reduction of the set of babies to 1152, 2558 and 5720 for the respective paths upward transfer, nontertiary care, and controls. Here the trimming is much more severe, not because of the limits are extreme, 0.801 and 0.9199, but because many more propensities are extreme. In particular, many babies with control path are excluded.
Matching
To form matched triplets we reduce the set of babies to those who were retained by both propensity analyses. This results in a set of 6816 babies; they comprise 1051, 1676 and 4089 babies with respective paths upward transfer, non-tertiary care, and controls. Every baby has two propensities, one related to the upward transfer path and the other to the non-tertiary care path. We can also define a propensity for the control path; it is equal to the complement of the former two propensities: Pcontrol = 1 -Pnon-tertiary -Pupward, with a provision when this results in a negative value (only one baby is affected). The propensity scores are defined as the logits (that is, log-odds) of the propensities. We apply caliper matching based on propensities. We set the caliper width to 0.10 but repeat the analysis for 0.05, 0.15 and 0.20 to confirm that the results do not differ substantially as the caliper size is changed. The role of the caliper is made obvious from the following description. For each baby in the focal group (upward transfer), referred to as the focal baby, we define two sets of candidates for matching: candidates with non-tertiary care path and candidates with control path A candidate has to satisfy the following conditions 1. its propensity score (logit of the propensity) differs from the propensity score of the focal baby by less than the caliper width. 2. belong to the same background group defined by GA (5 groups), Steroids and Sex. (The GA groups are defined by week, 23 --27, with babies born before 23 weeks included in the GA group 23.) Note that GA is also included among the covariates in the propensity model, where it is a continuous variable, with each day counted as 1/7 = 0.143 weeks.) If these two conditions are satisfied by more than 50 babies, then the set of candidates is reduced to the 50 babies with the smallest difference of propensity scores. Each set is sorted in the ascending order of the difference of propensity scores (distance). A focal baby has two sets of candidates, one set with non-tertiary care path and the other with control path. The babies in the focal group are sorted in the increasing order of abundance of their candidates for matching. That is, at the top of the list are babies who have only one candidate in each set, followed by one candidate in one set and two, three, etc. candidates in the other set. In other words, the sorting (order) is first by the minimum of the two numbers of candidates and then by the size of the larger set of candidates. Note that many focal babies have 50 candidates in both sets/paths. In contrast, there are a fair number of focal babies who have no candidates with at least one of the paths. Further losses may occur because focal babies may share (or even have identical sets of) candidates. For the caliper width of 0.10, the set of focal babies is reduced from 1051 to 975; 76 babies have no candidates in one of their two sets; 52 focal babies have no candidates with non-tertiary care path and 30 focal babies have no candidates with control path; six focal babies are in both these lists (52 + 30 -6 = 76) . Triplets are now formed by the following process, applied separately for candidates with non-tertiary care path and control path. The first candidate is picked for every focal baby, but picks that are repeated (babies that have been selected earlier) are discarded because a candidate baby can be used only once. Next, the second candidates are picked for all focal babies who have at least two candidates and for whom the first candidate was discarded. A pick that has been used earlier is discarded. Then the third and successive candidates are picked until there are no candidates left for focal babies that as yet have no matches. At the conclusion of this process we obtain a list of matched triplets, with some positions in these triplets not occupied. We obtained 727 complete triplets; 228 triplets have the position for non-tertiary care not occupied and 14 have the position for control not occupied. In six instances both positions are unoccupied, i.e. we failed to find a match with non-tertiary care and control paths.
Assessment of balance
The quality of the match is assessed by the differences of the rates for binary background variables and differences of the means for the continuous (ordinal) variables. These differences are scaled --divided by the pooled standard deviation of the variable (pooled across the path/intervention groups) --so that they would be on compatible scales. Note that these standardised differences differ slightly from the ones presented in Table 2 in the main manuscript; this is because Table 2 in the main manuscript is a direct comparison of the rates and differences among clinically important background variables after matching (compared to Table 1 , which shows the unbalanced distribution of background variables before matching), and allows the reader to easily compare the attained match. Supplementary table 1 contains an exhaustive list of all variables used in the propensity analysis, pooled across groups to allow for comparison between individual variables on a compatible scale. In this sense, Supplementary table 1 (-0.20, 0.20) raises no concern. In our case, all balances fall into this range, although one by a narrow margin (-0.189 for ODN8 and upward transfer vs. control path).
We can summarise the statistics in this table by their standard deviations, which are similar to the averages of their absolute values. These summaries are 0.0533 and 0.0593 for the respective paths non-tertiary care and control. The summary for the control path is affected by the balance for ODN8 although the balance is relatively large also for ODN1 (0.160). This evaluation has one flaw, namely that further triplets are discarded because the outcomes are missing for some babies in the matched triplets. A triplet with a missing value is discarded from the analysis. [At this stage, the analysis has not involved the outcomes at all.]
Because the relatively small size of the horizontal transfer group did not allow for inclusion into the threeway matching, we matched these infants pairwise to controls. The balance of background variables both before and after matching is shown in Supplementary respective caliper widths 0.05, 0.10, 0.15 and 0.20 are 661, 727, 744 and 772. Narrower calipers are preferred by many because of the promise of a better match. This is not born out in our study, since the overall balance of background variables was similarly excellent using caliper widths 0.05 and 0.10 (mean standardised difference 0.02 in both), but the balance of some variables was poorer with caliper width 0.05. Caliper widths of 0.15 and 0.20 yielded poorer balance (mean standardised difference 0.03 in both).
We repeated these analyses with matching on propensity only (ascribing no special status to GA, Steroids and Sex). A cosmetic advantage of these analyses is that their sample sizes in the final stage are greater. The results differ from their counterparts discussed above only slightly. For example, in Supplementary  table 4 we show the results for severe brain injury and caliper width of 0.10, when matching on propensity score only. Of note is that the balance was equally excellent in both ways of matching (mean standardised difference 0.021 and 0.020), but the balance for some background variables were poorer using only propensity score. For the contrast upward transfer vs. controls, we have the estimate 11.64 with standard error 2.02; the corresponding p value is smaller than 0.0001, and the balance on the background variables is not improved with this way of matching.
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